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1
DRUM BRAKE SYSTEM AND DEVICE

BACKGROUND OF THE INVENTION

This invention relates to a drum brake device. More
specifically, it relates to a drum brake device for a multi-
wheel vehicle, such as an automobile, a forklift, and the like,
that functions as a leading-trailing (LT) type when the
service brake is applied, and as a duo-servo (DS) type when
the parking brake is applied. This type of brake is called a
dual mode drum brake.

FIG. 13 is a plan view of the typical rear chassis of the
vehicle. The drum brake devices a, b are located on the right
and left ends of the axle housing c. The back plates d, d of
the drum brake devices a, b are mounted on each end of the
axle housing c. The brake drums e, e are located to be
exposed at each wheel side and to cover the two drum brake
devices a, b. Each drum brake device includes a fluid
operated service brake mechanism, a mechanical parking
brake mechanism (neither of them shown in the diagram),
and the parking brake cables f, g, both of which extend
toward the front side of the vehicle.

A dual mode drum brake device has been disclosed in
Australian Patent Number AU-B1-53 491/79 and U.S. Pat.
No. 5,275,260.

The publicly disclosed drum brake device can be
explained with FIG. 14. The upper and lower ends of the pair
of brake shoes k, 1 are contacting the fluid pressure cylinder
i and the anchor block j on the back plate d.

The pivot lever n is pivotally provided at the central
region of the brake shoe k on the left side of the diagram,
with the axis pin m as the fulcrum, while the brake lever o
is pivotally provided at the lower portion of the brake shoe
1 on the right side of the diagram, with the axis pin p as the
fulecrum. The parking brake cable f is connected to the free
end of the brake lever o.

The first strut q is provided between the upper ends of the
brake shoes k, 1, and the second strut r is provided between
the lower ends of the brake shoes k, 1. The right end of the
first strut q engages with the upper part of the pivot lever n
and brake shoe k, and the left end of the first strut q engages
with the brake shoe 1. The right end of the second strut r
engages with the lower part of the pivot lever n, and the left
end of the second strut r engages with the brake lever o. The
frictional force caused at the brake shoes k, 1, when the
parking brake in operation, is transferable between the two
brake shoes k, 1 via the first strut q.

This type of drum brake device has its characteristics that
the brake shoe k on the right side of the diagram, when the
service brake is applied, operates as a leading shoe and the
brake shoe 1 on the left side of the diagram operates as a
trailing shoe, when the brake drum rotates in the direction of
the arrow R with moving the vehicle forward.

Comparing the lining wear of the two brake shoes shows
a major difference between them. Since the self-servo effect
occurs only on a leading shoe, the brake shoe k with the
pivot lever n (which is a leading shoe) will be worn about
twice more than the brake shoe 1 (which is a trailing shoe).

The drum brake device as described above needs the
following areas of improvement:

The return position of the brake lever is fixed. The pivot
lever n is located at the leading shoe side, which is worn the
most. The clearance 8, between the pivot lever n and the
second strut r increases as the lining is worn. The more the
clearance 0, increases, the longer the stroke to effectuate the
parking brake becomes. More clearance requiring the longer
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stroke not only gives disconcerting feeling to the driver
when stepping on the brake pedal but also creates a risk of
delaying the parking brake effect in an emergency situation.

Additionally, the clearance is prone to cause unintended
contact between the other components, especially when a
size of the brake device is smaller, thereby causing a greater
difficulty in laying out the brake lever.

The parking brake cable g connected to the muffler h side
of the drum brake device b, as shown in FIG. 13, must be
designed to be installed in the space among the leaf spring
s, the shock absorber t, and the muffler h in due consider-
ation of the bounding and rebounding motions of the axle
housing c. This makes the layout of the installation of the
parking brake cable g more complex.

OBJECTS AND SUMMARY OF THE
INVENTION

This invention was designed to resolve the above disad-
vantages. To that end, an object of the invention is to provide
a drum brake device which regulates the stroke increase
even when the lining is worn, thereby eliminating any
discomfort in the driver’s feeling when operating the park-
ing brake lever and eliminating a risk of delaying the parking
brake effect.

The second object is to provide a drum brake device
which facilitates the layout of the brake lever and is also
effective in a drum with a smaller diameter.

The third object is to provide a drum brake device system
which facilitates the layout of installing the parking brake
cables.

In the first aspect of the invention, a drum brake device
comprises a back plate, two brake shoes provided to face
each other on the back plate, a fluid pressure cylinder on the
back plate activated by a service brake provided between a
pair of adjacent ends of the brake shoes, an anchor block on
the back plate provided between a pair of the other adjacent
ends of the brake shoes, a pair of struts provided between the
two brake shoes, a parking brake lever pivotally provided on
one of the brake shoes, and a pivot lever pivotally provided
at a pivot point in the central region of the other brake shoe.
One end of the pivot lever functionally engages one strut and
the other end of the pivot lever functionally engages the
other strut which abuts against the parking brake lever,
thereby transferring the frictional force between the two
brake shoes via the one strut when the parking brake is
activated. The one brake shoe with the pivot lever functions
as a trailing shoe.

In a second aspect of the invention, this drum brake
device of the invention has the one strut be a shoe clearance
adjustment device which adjusts the gap between the brake
drum and the pair of brake shoes.

In a third aspect of the invention, this drum brake device
of the invention has the shoe clearance adjustment device
sense the amount of separation of the pair of the brake shoes
and automatically extend the shoe clearance adjustment
device.

In a fourth aspect of the invention, this invention is a
brake system which comprises a pair of such drum brake
devices, each provided on the right and left wheels where
both drum brake devices are symmetrically structured and
each one end of each control cable is connected to each
parking brake lever and each of the other ends of each
control cable extends initially toward the rear end of the
vehicle to be curved toward the front end of the vehicle.

In a fifth aspect of the invention, this invention is a brake
system which comprises a pair of such drum brake devices,
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each provided on the right and left wheels where both drum
brake devices are symmetrically structured and each one end
of each control cable is connected to each parking brake
lever and each of the other ends of each control cable simply
extends toward the front end of the vehicle.

In a sixth aspect of the invention, this invention is a brake
system which comprises a pair of such drum brake devices,
each provided on the right and left wheels where both drum
brake devices are symmetrically structured and each one end
of each control cable is connected to each parking brake
lever and the other ends of each control cable extend in
different, opposite directions.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects and the attendant advantages
of the this invention will become readily apparent by refer-
ence to the following detailed description when considered
in conjunction with the accompanying drawings wherein:

FIG. 1 is a simplified plan view of the drum brake device
of this invention as embodied in Example 1.

FIG. 2 is a plan view of the drum brake device of this
invention.

FIG. 3 is a cross section view of FIG. 2 taken along line
II—II1.

FIG. 4 is a cross section view of FIG. 2 taken along line
IV—IVv.

FIG. 5 is a cross section view of FIG. 2 taken along line
V—V.

FIG. 6 is a cross section view of FIG. 2 taken along line
VI—VL

FIG. 7 is a cross section view of the pivot point of the
pivot lever with a protuberance formed as a drawing with a
press to be an inverse U shape.

FIG. 8 is a cross section view of FIG. 2 taken along line
VIII—VIIL

FIG. 9 is a diagonal, perspective view of the rear axle for
a small size truck.

FIG. 10 is a simplified plan view of the drum brake
devices A, B illustrated in the FIG. 9.

FIG. 11 explains a simplified plan view of the drum brake
devices described in Example 2.

FIG. 12 explains a simplified plan view of the drum brake
devices described in Example 3.

FIG. 13 explains a plan view of the rear, conventional axle
for a small size truck.

FIG. 14 is a simplified plan view of a conventional drum
brake device.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

EXAMPLE 1

Examples of this invention are explained with reference to
the following figures.

FIG. 9 is a diagonal, perspective view of the rear axle for
a small size truck. A wheel axle (not shown in the diagram)
is installed in the axle housing 10. The differential carrier 11,
located in the center of the axle housing 10, receives and
adjusts the rotating force received by the differential gear
from the propeller shaft 12and transfers it to the wheel axle.

The drum brake devices A, B, including back plates 13,
13, are provided on both ends of the axle housing 10. Each
of the drum brake devices A, B, has a fluid operated service
brake mechanism and a mechanical parking brake mecha-
nism.
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Leaf springs 14, 14 have middle portions fixed to the axle
housing 10 with U-shaped bolts 15, 15. Both ends of each of
the leaf springs 14, 14 are fixed to the vehicle frame. The
shock absorbers 17, 17 are provided between the vehicle
frame and the plates 16, 16 on which the U-shaped bolts 15,
15 are fastened. The leaf springs 14, 14 and the shock
absorbers 17, 17 function as a suspension for the vehicle. A
muffler 18 can be arranged on the side of the axle having the
drum brake device A.

Each of the drum brake devices A, B, has a brake lever
inside which is connected to one end of a parking brake
cable 19A or 19B with degree of deflection. The other end
of each cable 19A, 19B, is connected to a hand brake lever
inside the vehicle compartment to pull the parking brake
cable 19A or 19B and, consequently, the brake lever. Both
parking brake cables 19A, 19B extend rearwardly outside of
the drum brake devices A, B, then are curved to extend
toward the front side of the vehicle.

FIG. 10 is a simplified plan view of the drum brake
devices A, B illustrated in FIG. 9. R shows the rotational
direction of a brake drum (not shown in the diagram) when
the vehicle is moving forward. The parking brake cables
19A, 19B of the drum brake devices A, B extend rearwardly
toward the rear end of the vehicle, then are curved to extend
toward the front side of the vehicle so that one end of each
parking brake cable can be connected to the hand brake
lever.

Since the drum brake devices A, B have symmetrical
components and same method of operation, this example
only explains the drum brake device A which is positioned
for mounting the right rear wheel, and an explanation of the
drum brake device B positioned for the left rear wheel is
omitted here.

The drum brake device A functions as a leading-trailing
type when the service brake is applied and as a duo-servo
type when the parking brake is applied. The back plate 13 is
affixed to a stationary part of the axle housing 10.

The drum brake device A eliminates the problem of lining
wear possibly caused on the lining 20b of the first brake shoe
20 functioning as a leading shoe by providing the pivot lever
36 on the second brake shoe 21 side functioning as a trailing
shoe.

The detailed descriptions of the drum brake device A are
explained according to FIGS. 2 to 8. A pair of brake shoes
20, 21 are pivotally mounted on the back plate 13 by the
shoe-hold mechanisms 22, 22. One end or upper end (as
shown) of the shoe webs 20a, 214 of the brake shoes 20, 21
engage with the pistons 24, 24 of the fluid operated service
brake mechanism, the fluid pressure cylinder 23. The other
end or lower end (as shown) of the shoe webs 20a, 214, abut
against the anchor block 25. The anchor could be either a
plate-shaped part as in this example, a shaped part, or the
like. The first return spring 26 is provided between the upper
ends of the shoe webs 204, 214, and the second return spring
27 is provided between the lower ends of the shoe webs 20a,
21a.

The brake lever 28 to be pulled by the parking brake cable
19A, is superimposed under the shoe web 20a which is a
component of the first brake shoe 20. One end of the brake
lever 28 adjacent the anchor block 25 is pivotally supported
by the pin 29 as the fulcrum.

The first strut, configured as shown as the shoe clearance
adjustment device 30, is provided between the upper ends of
the shoe webs 20a, 21a of the pair of the brake shoes 20, 21.
The strut 31 is provided between the lower ends of the shoe
webs 20a, 21a. The mechanical parking brake mechanism
comprises the strut 31 and the brake lever 28.
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The shoe clearance adjustment device 30 comprises a
socket 32, a nut 33, and a bolt 35 with a toothed adjuster 34.
The left end of the bolt 35 is pivotally inserted into the
socket 32, and the right end of the bolt is screwed into the
nut 33. The left end of the socket 32 fits with and abuts
against the shoe web 21a of the second brake shoe 21 and
the upper portion of the pivot lever 36. The right end of the
nut 33 fits with and abuts against the shoe web 20a of the
first brake shoe 20. The toothed adjuster 34 is turned
manually or automatically by an adjustment lever 37
(explained below) so that the entire length of the shoe
clearance adjustment device 30 may be changed, thereby
adjusting the outer diameter of the brake shoes 20, 21.

The adjusting mechanism of the outer diameter of the
brake shoes 20, 21 is explained here with reference to the
FIGS. 2 and 5. The axis pin 38 affixed on the pivot lever 36
penetrates through the slot 21d formed in the shoe web 21a.
The adjustment lever 37 is pivotally installed with the axis
pin 38 as the fulcrum. The first arm 37a of the adjustment
lever 37 abuts against the socket 32. The second arm 37b
engages with the toothed adjuster 34. The adjustment spring
40 is stretched between the third arm 37c¢ of the adjustment
lever 37 and the shoe web 21a of the brake shoe 21. The
adjustment spring 40 is biased so as to turn the adjustment
lever 37 clockwise.

An automatic shoe clearance adjustment device com-
prises the above-described shoe clearance adjustment device
30, adjustment lever 37, and adjustment spring 40. The
automatic shoe clearance adjustment device is a device in
which the adjustment spring 40 is biased, when the service
brake is applied and the brake shoes 20, 21 spread open, so
as to turn the adjustment lever 37 clockwise with the axis pin
38 as the fulcrum. At this point, if the linings 20b, 21b are
worn and the degree of rotation of the second arm 37b
exceeds the intertooth pitch of the toothed adjuster 34, the
bolt 35 is rotated to be screwed out of the nut 33. This
automatically adjusts the clearance between the brake drum
(not shown in the diagram) and the linings 20b, 215 of the
brake shoes 20, 21 to maintain a constant clearance. An
automatic shoe clearance adjustment device, however, is not
restricted to the type described above, and various other
devices (conventional) may be used.

The pivot lever 36 is superimposed under the shoe web
21a of the second brake shoe 21. The central region of the
pivot lever 36 is pivotally supported with the shoe web 21a
as the fulcrum. In order to pivotally support the pivot lever
36, the protuberance 36a formed as a burr with a press, is
formed in the central region of the pivot lever 36 and slips
into the hole 21c bored in the shoe web 21a. FIG. 6
illustrates the shape of the protuberance 36a; however, it can
also be formed as a drawing with a press to be an inverse
U-shaped protuberance 36b as shown in FIG. 7. Either one
of the protuberances 36a or 36b is integrally formed by a
press with the pivot lever 36, but a separate pin can be easily
used to support the pivot lever 36 so as to be pivotable.

As shown in FIG. 2, the upper end of the pivot lever 36
abuts against the socket 32 of the shoe clearance adjustment
device 30, and the lower end abuts against the left end of the
strut 31. The right end of the strut 31 abuts against the
central region of the brake lever 28 between the fulcrum and
the connection with the parking brake cable 19A. The
frictional engagement force caused during the parking brake
operation at the brake shoes 20, 21 is transferable via the
shoe clearance adjustment device 30.

The parking brake cable 19A comprises an inner cable 41
and an outer casing 42. One end of the inner cable 41 is
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connected to the free end of the brake lever 28, and the other
end is connected to a pulling device, such as the hand brake
lever inside the vehicle compartment. One end of the outer
casing 42 is affixed to the back plate 13, and the other end
is affixed to the vehicle frame.

FIG. 1 is a simplified plan view of one of the drum brake
devices. When the fluid pressure cylinder 23 is pressurized
and extends, the ends of both brake shoes 20, 21 are spread
apart, thereby causing the frictional force on the rotating
brake drum (not shown in the diagram). When the vehicle is
moving forward and the brake drum rotates in the direction
of arrow R, the first brake shoe 20 functions as a self-servo
leading shoe and the second brake shoe 21 functions as a
non-self-servo trailing shoe.

For actuating the parking brake, the inner cable 41 of the
parking brake cable 19A is pulled to turn the brake lever 28
counterclockwise with the pin 29 as the fulcrum and to press
the strut 31 to the left. As the strut 31 is being pressed, the
pivot lever 36 turns clockwise, and the force is transferred
to open the first brake shoe 20 via the shoe clearance device
30. Moreover, as the pivot lever 36 turns clockwise with the
abutting point with the shoe clearance adjustment device 30
as the fulcrum, the force is transferred to the second brake
shoe 21 via the pivot point of the pivot lever with the shoe
web 21a, whereupon the second brake shoe 21 spreads apart
to press against the brake drum.

Should the vehicle be stopped on an incline and torque
thereby be applied on the brake drum in the direction of
arrow L, the friction force of the first brake shoe 20 is
transferred via the shoe clearance adjustment device 30 to
the second brake shoe 21, and the end of the second brake
shoe 21 will be blocked by the anchor block 25, thereby
functioning as a duo-servo type wherein both brake shoes
20, 21 have duo-servo effect.

Should the vehicle be stopped on a decline and the torque
thereby be applied on the brake drum in the direction of
arrow R, the friction force of the second brake shoe 21 is
transferred via the shoe clearance adjustment device 30 to
the first brake shoe 20, and the end of the first brake shoe 20
will be blocked by the anchor block 25, thereby functioning
as a duo-servo type wherein both brake shoes 20, 21 have
duo-servo effect.

Generally, the service brake is used more often while the
vehicle is moving forward than moving backward. The
lining 20b of the first brake shoe 20 (leading shoe) tends to
be worn much faster than the lining 215 of the second brake
shoe 21 (trailing shoe).

Having the pivot lever 36 on the second brake shoe 21
(trailing shoe) side where the lining wears slower just as the
present invention, does not increase the clearance 0§, as
much as having the pivot lever on the first brake shoe 20
(leading shoe) side where the lining wears faster as in the
conventional device. That is, even if the lining 200 of the
first brake shoe 20 (leading shoe) wears and the position of
the first brake shoe 20 shifts toward the brake drum, the
inner cable 41 enables the brake lever 28 to maintain its
pre-set position regardless of lining wear of the lining 20b;
therefore, the clearance &, does not prevent the effective
parking brake operation as much. Thus, the stroke before
effectuating the parking brake of the brake shoes 20, 21 is
almost the same as the brake shoes with new linings even
with the substantial lining wear.

EXAMPLE 2

Example 2 is another embodiment of the drum brake
device of this invention. The components which are virtually
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the same as in Example 1 are identified with the same
reference signs wherein an explanation is omitted here.

FIG. 11 illustrates the parking brake cables 19A, 19B
connected to the drum brake devices A, B and pulled toward
the front end of the vehicle just as in the conventional
devices. This example illustrates the drum brake devices A,
B of Example 1 which are turned 180 degrees with the fluid
pressure cylinders 23, 23 below the anchor blocks 25, 25. As
explained in Example 1, the drum brakes A, B are sym-
metrically structured, and the pivot lever 36 is provided on
the trailing shoe (brake shoe 21) side.

EXAMPLE 3

FIG. 12 illustrates the installation of the parking brake
cables 19A, 19B, where the parking brake cable 19A on the
muffler side extends rearwardly is curved to extend toward
the front side of the vehicle and the parking brake cable 19B
is routed to extend toward the front side of the vehicle. The
fluid pressure cylinders 23, 23, are each located oppositely
to each other. That is, in one of the drum brake devices, the
fluid pressure cylinder is below the anchor block while in the
other device, the fluid pressure cylinder is above the anchor
block.

EXAMPLE 4

This invention is by no means limited to the embodiments
described above. For example, both parking brake cables
19A, 19B can be provided parallel to the axle housing as
shown in Japanese Utility Model Publication Number
2-13782.

Having a pivot lever on the trailing shoe side where the
lining wears more slowly, does not increase the clearance 9,
as much as having a pivot lever on the leading shoe side
where the lining wears faster.

Thus, a stroke before effectuating a parking brake is
almost the same as brake shoes with new linings even with
substantial lining wear. This reduces a chance of creating
play in the parking brake operation, thereby eliminating any
disconcerting feeling to the driver and any delay in effec-
tuating the parking brake when in an emergency situation.

A longer stroke is not necessary to effectuate the parking
brake, which facilitates the layout of the brake lever and
enable use of a brake device with a smaller size.

When a muffler obstructs the installation of parking brake
cables, parking brake cables can extend rearwardly of the
vehicle to facilitate installation.

It is readily apparent that the above-described has the
advantage of wide commercial utility. It should be under-
stood that the specific form of the invention hereinabove
described is intended to be representative only, as certain
modifications within the scope of these teachings will be
apparent to those skilled in the art.

Accordingly, reference should be made to the following
claims in determining the full scope of the invention.

What I claim is:

1. A drum brake device comprising;

a back plate;

first and second brake shoes facing each other on said
back plate; a fluid pressure cylinder on said back plate
which is activated by a service brake and is provided
between a pair of adjacent ends of said brake shoes
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a parking brake lever pivotally mounted to said first brake
shoe;

a pair of struts provided between said brake shoes; and

a pivot lever pivotally provided at a pivot point in a
central region of said second brake shoe, one end of
said pivot lever functionally engages one strut and
another end of said pivot lever functionally engages
another strut which engages the parking brake lever,
wherein a frictional force is transferred between said
first and second brake shoes via said one strut when
activating the parking brake, and wherein said second
brake shoe with said pivot lever functions as a trailing
shoe when activating the service brake in driving
forward.

2. A drum brake device of claim 1, wherein said one strut
is a shoe clearance adjustment device which adjusts the
clearance between a brake drum and said first and second
brake shoes.

3. A drum brake device of claim 2, wherein said shoe
clearance adjustment device senses the amount of movement
of said first and second brake shoes and automatically
extends said shoe clearance adjustment device.

4. A drum brake system for a vehicle comprising:

a pair of drum brake devices, each drum brake device
being provided on right and left wheels of the vehicle,
respectively, wherein a majority of parts of said drum
brake devices are symmetrically structured,

each drum brake device including:

a back plate;

first and second brake shoes facing each other on said
back plate;

a fluid pressure cylinder on said back plate which is
activated by a service brake and is provided between
a pair of adjacent ends of said brake shoe;

an anchor block on said back plate provided between a
pair of other adjacent ends of said brake shoe;

a parking brake lever pivotally mounted to said first
brake shoe;

a cable having one end connected to the parking brake
level;

a pair of struts provided between said brake shoes; and

a pivot lever pivotally provided at a pivot point in a
central region of said second brake shoe, one end of
said pivot lever functionally engages one strut and
another end of said pivot lever functionally engages
another strut which engages the parking brake lever,
wherein a frictional force is transferred between said
first and second brake shoes via said one strut when
activating the parking brake, and wherein said sec-
ond brake shoe with said pivot lever functions as a
trailing shoe.

5. A drum brake system of claim 4, wherein another end
of said cable initially extends toward a rear end of the
vehicle and is curved toward a front side of the vehicle.

6. A drum brake system of claim 5, wherein each of said
one strut is a shoe clearance adjustment device which adjusts
a clearance between a brake drum and said first and second
brake shoes.
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7. A drum brake device of claim 6, wherein said shoe
clearance adjustment device senses an amount of separation
of said first and second brake shoes and automatically
extends said shoe clearance adjustment device.

8. A drum brake system of claim 4, wherein another end
of said cable extends toward a front side of the vehicle.

9. A drum brake system of claim 8, wherein said one strut
is a shoe clearance adjustment device which adjusts a
clearance between a brake drum and said first and second
brake shoes.

10. A drum brake system of claim 9, wherein said shoe
clearance adjustment device senses an amount of separation
of said first and second brake shoes and automatically
extends said shoe clearance adjustment device.

10

10

11. A drum brake system of claim 4, wherein another end
of said cable extends in a direction opposite to the one end
connected to the parking brake lever.

12. A drum brake system of claim 4, wherein said one
strut is a shoe clearance adjustment device which adjusts a
clearance between a brake drum and said first and second
brake shoes.

13. A drum brake system of claim 12, wherein said shoe
clearance adjustment device senses an amount of separation
of said first and second brake shoes and automatically
extends said shoe clearance adjustment device.



